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Translation from: Referativnyy zhurnal. Mashinostroyeniye, 1960, No. 9, p. 2k,
# 4 z06h

AUTHORS: pridantsev M.vV., Estulin, c.V.

D~ L

e S———

TITLE: The Effect of Small Additions of Rare-Earth and Alkall Earth
Elements, Zirconium’ and Boron"f\ on the properties of Heat_Resisting
1loys on & Nickel Base kg

____’__’_L__._——-——/
A Nickel Base N

PERTODICAL: V sb.: Metallovendiye 1 term., obrabotka. ("stal'", 1958,
prilozh.), Moscow, 1959, PP. 68-92

TEXT: The authors present the results of jnvestigating the effects of
~aditions of ca (0.05 - 0.20%) A 308), “Ce (0,010 - 0.125%) 12
(0.010 - 0.075%), B 0.002 - (0.05 - 0.80%) on the properties of
the W 437 (EI43TN rade neat-resisting alloy of the following composition
(iIng): C= §.0%-0.05, Cr = 20-21, Ti = 2.5-2.8, Al = 0.8-1.0 and Ni= 75-T6
(separate tests were carried out with specimens of the EI437 grade alloy with
an additional 4_5% Mo and W-content) . It was found that small additions of
pare-earth (Ce, Ta) and alkali-earth (Ca, Ba) elements in heat-resisting alloys
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The Effect of Small Additions of Rare-Earth and Alkali Earth Elements, Zirconium
and Boron, on the Properties of Heat-Resisting Alloys on a Nickel Base

on a nickel base substantially increase their rupture strength at temperatures

in the range of 700 - 900°C as well as their hot deformation ability. Small )
additions of B (0.005-0,010%) increase the rupture strength, creep resistance

and fatigue strength, while the ductility reserve during long-time rupture and

the toughness of the material are substantially increased, and the sensitivity

to stress concentrations is reduced. Small additions of Zr (0.05-0,15%) have a
positive effect on the heat resistance and ductility of these alloys. Theoretical

aspects are presented which explain the positive rOle played by small additions
of elements in the alloys.

Translator's note: This is the full translation of the original Russian
abstract.
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?ridantsev, ¥.V., Doctor of Techniczl Sciences, and tztzftlyev,
A.5., Candidate of Technical Sciences

The Bffect of Additives on the Development of Hot Cracks in
Weld Metal (Vliiyaniye primesey na razvitiye goryachikh
treshchin v naplavlennonm metalle)

Svarochnoye proizvodstvo, 1959, ¥r 3, pp 18-22 (UsSSR)

The article presefits a detalled description of experiments
carried out in 1955-1957, at the welding labvoratory of
TsNIIChERMET, to investigate the effect of slight additions

of various elements into welding wire of austenitic steel

on the development of hot cracks in weld metal. The following
conclusions were reached: 1) The presence of up to 0.014 %
boron in welding wire increases the formation of hot cracks
in weld metal; 2) an addition of up to 0.042 1 cerium and

0.4 % calcivi did not suppress hot cracks; the increase of
the calcium concentration in the wire lead to an increased
formation of hot cracks in welding under "BKF" flux, but

not in welding under “AN-26" flux; 3) additions of up to

0.4 % of barium had practically no effect (with flux MAN-26" )3
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The &ffect of Additives on the Development of Hot Cracks in Weld XMetzl

4) a slight content of lead (about 0.0017 ), tin (about

0.0016 %) and an increased concentration of sulfur in wire

intensified the cracking. It is concluded that the wires, ,
fluxes and electrode coatings are to be kept as free as

possible of these elements. There are 6 tables, 10 graphs,

1 diagram and 8 Soviet references.

ASSOCIATION: TsNIIChERMET
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Thermally Treated Plate- and Wide-strip Carbon S/026/60/000/008/007/010
Steel B013/B054 %

thermally treated steels are mainly determined by 2 factors: the carbon
content, and the plate thickness. According to GOST 9458-60, consumers are
entitled to demand the supply of thermally hardened steel for welded con-
structions with a carbon content of no more than 0.20% and a sulfur con-
tent of no more than 0.050%. GOST 9458-60 has a limited running time of
2 years. Afterwards, it will be modified and defined more precisely on
the basis of experisnce collected. '

w——
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AUTHORS: Pridantsav, M.V., DocheT of Tecnnic
G.V., Dogcter or Technical Sciences é
<,

s
\
ts With Low Solubility in

al Sciences, Professor Estulln,
—— .

=it

TITLE: The Influencé of Allo
Nickel-Chrome Alloys on th2 Propertiss of Nickel-Base Heat~Proof
1

Alloys wq

PERIODICAL: Stal', 1960, No. 9s PP- 838-845

Bassd on the theory that neat-resistancs of alloys <an be improved

by the {ntensification of Adisperse hardening, by strengthening the interatomic

bonds and by increasing the stability of the border layers, tesgts were carrizd

out in order o determine the influence of some alloying elements on the pro-

perties of nickel-bage heat-proof alloys. The chemical composition of the test /
alloys was a3 follows (in %): C 0.03-0.05; Si 0.4-.0.6; Mn 0.3-0.4; 3
0.006-0.008; P 5.010-0.013; ©CT 20-21; TL 2.4-2.7; Al O.7-1.0; Ni ®be
remainder. The foliowling alloying elements were uged (in %): Ti 1-5; A
3.5; Cr 20-30; Nb 0.5-2.5; Be 0.02-0.35; Ta 1,5-20:5- The tendency ©
alloys to mechanical deformation by hsab and the rezlstance, the character
phase-transformation,the aptitude %O disperse nardening were examined. From
s R A PN vey e S

Elg%dt.eﬁg, some of 0 Lot mast ML, W M,

TEXT:

Lo Wil
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The Influence of Alloying Constituents With Low Soiubility in Nickel-Chrome A!-
loys on the Properties of Nickel-Bass Heat-Proof Alloys

and zirconium take an immediate part in the disperse hardening of the alloys be-
longing to the N1-Cr-T1-A1 system, by replacing part of the titanium in the sta..
bilizing phase of the ¥ ! typs. Zirconium improves tpe heat-resistance only

when added in very small amcunts (0.10~0.15 €) to the EI 437 type alloys. An

addition of less than 3 % tantalum has no great effest on the heat-registance,

whereas when added in larger quantities, 1t reduczes the atrength and tha plasti-

city. Beryllium has an adverse effect on heat-resistance already whsn added in '
amounts as small as 0.015 % by weakening the interatomie bonds, intensifying the )K{
diffusion prosesses and lowsring the scftening temperature of the alloy. As re-

gards hardness, it appears tkat Ti, Al, Ni, Ta and Be, f.e., elemenss having a
relatively low solubility ir solid nickel~chroma solutions, increase the hard -

negs of the alioy, trough to varying degrees. Thers are 11 figurss, 2 tables

and 17 referenzes: 11 Sovier and 6 English.
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AUTHORS s Pridantsev, M.V., Doctor of Technical Sciences, rofessor; Es-ulin
G.V,, Doctor of Technical Sciences ;

A
TITLE: The Influence of Alloying Elementé With High Solubillty in ickel-
1?\Chrome Solid Solutions on the Properties of Heat-Resistant Ailoys

{

\ O

PERIODICAL: Stal', 1960, No. 10, pp. 936 - 945

TEXT: By reference to theoretical investigations it was concluded that
heat-resistant alloys can be produced by strengthening the interatomic links in ,
the solid solution, by adding to nickel-base heat-resistant alloys such elements
which dissolve in the solid solution in considerable quantities (molybdenum,
tungsten, vanadium, cobalt). Relevant tests were carried out between 1947 and
1955 with steels of the following composition (excl. nickel) in %: C 0.03 -
0.05; 51 0.4 - 0.6; Mn 0.3 - 0.4; S 0.006 - 0.008; P 0.010 - 0.015; Cr 20 -
21; Ti 2.4 - 2.7; AL 0.7 - 1.0. The following alloying elements were used in
the meltings (%): Mo 2.5 - 20; W 1.5 -20; V3 - 113 Co 4 - 20. They were
added partly one by one and partly simultaneously, by adding Mc and W in a total
amount of 20 - 25%, Mo, W and Ni 10 - 124, Mo, W and Co 30%, etc. In the tests

Card 1/4
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The Influence of Alloying Elements With High Solubility in Nickel-Chrome S5011d
Solutions on the Properties of Heat-Reslstant Alloys
\J 4 !

420HB0T (Kn2QNEOT), SMbkk (Erikh), IN4h5 (EIkbS) and VST (Elﬁ3lf{type stesle

were used. The article deals with the tests in Ttwo parts, first analyzing the
results of tests with MoY\W *4hd y,/next. those of the tests witn Cobhnd with in-
creased amounts of chrome and irgnu‘v\ It was found that elements with high soiu-
bility in nickel-chrome colid solutions have 2 favorable effect on the heat-re- \
sistance of nickel-cnrome alioys. The best resulis were obtained with Mo, whicn
improved heat-resistance, piasticity, creep and fatigue-resistance of the

Kn2ONBOT type steels, when added in amounts of up to 18%. Tungsten improved the

heat-resistance when a minimum amount of 7 - 8% was added and the sameé effect wWas
observed when the two metals were added together up to a total amount of 10 -
the above principies <he

15%. In the Kh20N8OI type steels alloyed according to
softening temperature 1s about 850 - 900°C, 1.e., 100 - 150°C higher than that
of the EIU3T type alloys. The jmprovement of the heat-resistance by the addifion
of Mo and W can be explained by the increase in resistance cf the dispersed par-
ticles of the y?~phase to coagulation and of the recrystallization rempe rature
of the solid solution. Mo and W largely dissclved in the solid solutien and on-

ly small amounts of these matals entered the structure of the Y°-phaseg When

Card 2/4
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The Influence of Alloying Ele
Sclutions on the Properties O

f Heat-Resistant

more than 18 - 20% Mo and more than 20 - 2% W are added,
the structure becomes coarse and heteroge -
arge particles of surplus

neous on account of the separation of 1

phases, rich in Mo and W. The additien of 10
loys improved the heat-re
malleability of the stee
sulting in retardation o
ing temperature. Vanadium,
an adverse effect on the heat-resistan
mount of chrome (25 - 30%) when added to
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The Influence of Alloying Elements With High Solubility in Nickel-Chreme Sciid
Solutions on the Properties of Heat-Resistant Alloys

due to dispersed hardening, but mainly by their influence on the softening tem- \}L
perature‘of the alloy. There are 14 figures, 2 tables and 21 references:. 17
Soviet and 4 English. '
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AUTHORS: Fel'dgandler, E. G., Engineer and Pridantsev, M. V.,
Doctor of Technical Sgiences

\
TITLE: Phase Transformationé in Type X|7JHT0 (Kh17N7Yu) Steels

p

PERIODICAL:Metallovedeniye i termicheskaya obrahotka metallov,
1960, No.1ll, pp.2-7 + 1 plate

TEXT: The authors investigated steel of the following chemical
composition: 0.075% C, 0.6% Mn, 0.31% Si, 16.4-16,9% Cr,

2,2-7,4% Ni, 0.6-1.2% Al, 0,02-0,04% N,. To establish the
relations between additional hardening and martensitic transforma-
tions after low temperature tempering, the authors investigated the
kinetics of hardening and the kinetics of martensite transformation
during quenching as a function of the temperature and the duration
of low temperature annealing. The kinetics of martensitic
transformation were studied on an Akulov anisometer on flat

3 x 5 x 25 mm specimens, Prior to the experiments, the specimens
were vacuum annealed for 8 hours at 1050°C and, following that,
they were subjected to intermediate treatment and etching (to a
depth of 0.2 mm on each side). The temperature was measured by
means of Pt/PtRh or copper constantan-thermocouples placed into the

Card 1/3
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Phase Transformations in Type XITHTHO (Kh17N7Yu) Steels

specimen itself. Non-correspondence between the temperature of
maximum hardening and martensite formation does not depend on the
intermediate treatment; tempering at 450 to 500°C for 3 hours has
almost no effect at all on increasing the quantity of martensite

but does cause a maximum strengthening of the steel. The temperature
of the beginning of the reversible a—»Y transformation was measured
magnetometrically and was found to be 550 to 570°C. Data given in

a table show that additional hardening may occur at temperatures
which are lower than the initial temperature of the reverse trans- -
formation., Therefore, additional strengthening after low tempera- ’
ture annealing cannot be explained by phase hardening during
reversible a—=> ¥ transformation. To elucidate the nature of this
strengthening in the steel under investigation, the authors have
studied the changes of other physical properties caused by tempering.
The results have shown that holding the metal at lower tempering
temperatures reduces the electric resistance and the volume, which
indicates that processes of rejection occur which bring about an
increase in the magnetic saturation and a change in the stability of
the residual austenite. After tempering in the temperature range
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Phase Transformations in Type XITH7H (Khl17N7Yu) Steels

400 to 500°C, the magnetic saturation increases to an extent which

is the greater the higher the aluminium content, To obtain confirma-
tion that strengthening does take place during isothermal holding,

the hardness was measured during tempering; for each tempering
temperature 3 to 6 specimens were used; the testing was in vacuum

for specimens subjected to annealing at 1050°C for 8 hours, gquenching
from 1050°C and tempering for 3 hours at 750°C. Increases in :
hardness were observed which are attributed to the rejection of an
intermetallide. Chemical and X~ray analysis data of the residue
indicate that the hardening of the investigated alloys is due to
rejection of an intermetallide phase (FeNi),Al which is enriched

with iron and nickel, It is also necessary to consider the
possibility of a slight strengthening as a result of rejection

during tempering of martensite and of finely dispersed carbides.

Thus, the obtained results lead to the conclusion that hardening
(strengthening) of the investigated steel takes place as a result of
separation of a phase which is rich in Ni, Fe and Al. There are

8 figure, 1 table and 11 references: 5 Soviet, 1 German and 5 English.

ASSOCTATION: TsNIIChM
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¥ew steel without molybdenum for cracking plants.
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Sbor. trud.
(¥IRA 13:10)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010018-0"



CIA-RDP86-00513R001343010018-0

%4&3&%%%%&’%@%}6

8/123/61/000/020/005/035
ACOL/A101

AUTHORS: Pridantsev, M, V,, Merlina, A, V,

TITLE: The effect of barium and caloium on the "tenaoity” of Nichrome
grades

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no.20, 1961, 16, abstract
20A113 20A113 ("Sb, tr. Tsentr. n.-1i. in-t chernoy metallurgii”, 1960,
no. 17, 349-357)

TEXT: The addition of Ba or Ca to Nichromes i{ncreases their mechanical
properties at normal temperatures, heat resistance and tenacity. The addition
of 0.6 - 1% Ba to alloys of ohmic resistance of the X15H60 (Khl5N60) and
X20HBO (Kh20N80) grades inoreases the "tenacity" by a factor of 2 - 2.5; if
0.2 - 0.6% Ca are added, the "tenacity" of the Kh15N6O and Kh2ON80 alloys
increases by a factor of 4 - 6.

[Abstracter's note: Complete translation]
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| * A060/A101
AUTHORS: _Pridantsev, M. V., Litvinenko, D, A.
TITLE: The influence of phosphorus-upon & number of properties of nichrome

austenitioc steel

PERIODICAL: Referativnyy zhurmal, Metallurgiya, no, 9, 1961, 15, abstract 9197
("Sb, tr. Tsentr. n.-i. in-t chernoy metallurgii®, 1960, no. 17,
386 -397)

TEXT: Inoreased P content (up to~ 0.4%) has practically no effect on the

ductility of austenitic Cr-steel ¥25H20 (Kn25N20) under hot pressure treatment,

The duotility of that steel drops sharply only at ~0.66 P content, The presence

of ~0.4% P causes the phenomenon of dispersion hardening of steel after harden- ‘
ing and subsequent tempering at 600 - 850°C. Dispersion hardening in steel 1is :
connected with the separation from the solution of a second P-containing phase,

whioch is, apparently, a solid solution of the phosphides of Fe, Ni and Cr, The -
possibility is shown of using P as an alloying aslement for increasing the heat-

resisting properties of alloys, in partioular, of austenitio Cr-Ni steel Kh25N20,
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The influence of .phosphorus A060/A101

8/137/61/060/009/053/087

The alloying of steel with the P amount of ~ 0. 4% sharply raises the magnitude
of endurance strength of that steel under high temperatures and stresses,

T. Rumyantseva
[Abstracter's note: Complete translation] %
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AUTHORS 1 Zimina, L.N., Pridantsev, M.V,

e e bt e i

TITLE: Structural transformations in nicksel bass alloys

PERIODICAL; Referativnyy zhurnal, Metallurgiya, no. 10, 1961, 26-27, abstract
10Zh169 ("8b. tr. Tsentr. n.-1i. in-t chernoy metallurgii", 1960,
no, 17, ¥72 - 488) .

TEXT: .- Alloys of the Ni-Ti system coniaining 5.4-9.1% Ti, and 9H -437 (EI
437) and JM-445 (EI445) alloys, were subjectsd o metallographioc and roentgeno-
graphic analyses, In Ni-Ti alloys the o} phase appears during extended aging .
. _.a%.650 - 800°C, whose composition 1s close to NiyTi, but which has a face-center-
~ 7 ed cubic lattice. The boundary of the formation”of the hexagonal phase of NiaTi
(n ) as 700°C corresponds to 6.8% TL, In bi-phase alloys of the ( -+ZQ region,
“there is a ocubic o' phase together with the laminar separation of the N1,Ti
i{ntermstallide during an extended period ( 3>1,500 hrs at 700°C). The stBbility
of this phase decreases with higher temperature, longer duratiemr of aging and
hipher Ti content,  In EIl37 alloys decomposizion of the solution proceeds in 2
stages: a) singling-out of the o, ' -phase with the face centered cubic lattice

Gerd 1/2
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Structural transformations in nickel base alloyz AQ06/A101

with a parameter of 3.58 kilo-X., b) formation of a laminar phase of Ni,Ti (nb)
with the hexagonal lattice (a = 5.10 A, ¢ = 8,31 X, o/a = 1.63). The léading
process in the regeneration of the cubie o,' -phage into the hexagonal Q' -phase
are diffueional shifis; therefore the regensraiion rate depends on the aging
temperature, the holding time, the strained scsis of the alloy and its chemical

ccmposition,

A, Fedorqyskly

[Abstracter's note; Complete translation]
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AUTHORS: Fel'dgandler, E.G., Engineer, and W,, Doctor of Tech-

nical Sclences b
TITLE: The Effect of Heat Treatment on Tpansformation Occuring in Type X17H

7H (Knl7NTYu) Steels
PERTODICAL: Stal', 1961, No. 1, pp. 58 - 64
TEXT: The Central Scientific Research Institute for Ferrous Metallurgy

studied the effect of the aluminum content and heat treatment on martensitic trans-
formation in Knl7N7Yu type steels. The five melts of steel used in the tests dif~
fered .only in aluminum content and contained 0.075 - 0.090% carbon, 16.54 - 16.88% .
chromium, 7.25 - 7.35% nickel, O, 0.63, 0.94, 1.08 and 1.12% aluminum (see table

2). Details of heat treatment applied in the tests are given in Figure 1, In the
tests the Akulov-type anisometer and flat, 3 x 5 x 25 mm specimens were used Tae
temperature was registered with platino- hodium-platinum or copper-constantan
thermocouples set directly in the specimen. All samples received the same initial
heat treatment: high temperature annealing at 1,0509C for 8 h in vacuum. The
specimens were then subjected to 1ntermed1ate-temperature annealing at 700 - 1,007

C to determine the effect of the conditions of this treatment on the temperature

Card 1/9
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The Effect of Heat Treatment on Transformations Occuring in Type Yl1TH7WO {Kh17N7
Yu) Steels

at the start of martensite transformation, (Fig. 2) and on the martensite forme:
during continuous cooling (Fig. 3). Intermediate-temperature enneallng was fcl-
lowed by low-témperature annealing (aging) at 500-600°C. In some cases intermedi-
ate annealing was substituted by cold working with 2 - 4¢% reduction. Refrigera-
tion treatment was not studied. Results of the investigations showed that the
effect of intermediate-temperature annealing 1s determined by the annealing %temper-
ature and by the aluminum content of the steel. Annealing at 700 - 750°C produces
the least stable austenite with a starting temperature of martensite transforma-
tion varying from 28 - 30°C for steel containing no aluminum to 100°C for stezl
with an aluminum content of 1.12% (Fig. 4). The amount of martensite formed In
continuous cooling increases with increasing aluminum content. Double intermedZlawe
-temperature annealing for 2 x 1.5 h results in more martensite formed in ccntinu-
ous cooling than does single annealing for 3 h. Double annealing also increases
ductility and corrosion resistance. Steel with 1.12% aluminum annealed twice za%
7500C, for 2 x 1.5 h and aged at 550°C contained 80% martensite and showed a ten-
sile strength of 128 kg/sq mm, yield strength of 112 kg/sq mm, 17% elongation ani
44% peduction of area. Isothermal cooling after intermediate-temperature anneal-
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The Effect of Heat Treatment on Transformations Oceuring in Type X1THTHO (Kh17k7Yu)
Steels

ing, i.e., continuous cooling, to a temperature somewhat above or below M [Ab—
stracter's note: subscript s (starting) has been substituted for subscript y (nach-
alnaya)] stabilizes austenite, delaying martensitic transformation and reducing tie
amount of mertensite formed in renewed continuous cooling. Austenite stabilisatim
occurs, however, only at high rates of isothermal cooling. The aging temperature
must be at least 550 - 560°C; aging at 500°C has a fairly good effect on residual
austenite. Only aging at 550 - 560°C raises M. and increases the volume of gamma-
-to-alpha transformation taking place during cooling from aging temperatures. Pro-
longed holding and increased aluminum content act the same way as increased aging
temperature (Fig. 11). Cold working also stabilizes austenite not transformed to
martensite by plastic deformation; continuous cooling after cold working (with-
out reheating) to a temperature as low as - -196°C does not increase the amount of
martensite (Fig. 9). Additional martensitic transformation in continuous cooling
Geeurs only after annealing at 550°C. There are 11 figures, 5 tables and 24 pef-
erences, 16 Soviet, 8 Non-Soviet. : :

ASSOCIATION: TsNIIChM
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PRIDANTSEV, M.V.; FEL'DGANDLER, E.G.

Tendency of OKh1l7N7IU steel toward intercrystalline corrosion. Biul.
TSIICHM no.4:44~46 61, (MIRA 14:10)

1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy
metallurgii. , : BN
(Steel alloys--Corrosion)
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_ 5/126/61/011/004/008/023
\§.7500 | E111/E435
AUTHORS: Fel'dgandler, E.G. and_PridantsevL_E:X:. .

ansformation During the Heating
f the Transition Class

1961, Vol.ll, No.k,

TITLE: Reverse Martensite Tr
of Stainless Steels o

PERIODICAL: Fizika metallov i metallovedeniye,
pp.551-556

TEXT: The authors have studied the temp

the reverse martensite transformation of transition class steels

(i.e. those with austenite unstable on cooling), the temperature
dependence of the magnetic saturation and the peculiarities of

martensite transformation on heating. The types and compositions

of steels studied are given in table 1. The reverse-transformatim
temperature was measured with an Akulov-type magnetometer,
Abstractor's note: Not describeda Isothermal heating was ,
effected in tin baths which could be moved between the poles of the
magnet, Specimens 3 x 5 X 25 mm, previously vacuum heated at

1050°C for 8 hours, hardened from this temperature and heated to
750°C were used, To differentiate between the effect of

temperature dependence of magnetic saturation and that of the

a (M)~>y transformation, the gradual heating to 700°C with magnetic

Card 1/3
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Reverse Martensite ... E111/E435
saturation measurement was periodically interrupted while the ‘

temperature was rapidly reduced to 250°C and further measurements
carried outj the temperature was then quickly brought to the next

high level, A similar procedure was used for studying the
transformation kinetics. Fig.2 shows the relative change in

magnetic saturation as a function of heating temperature for

%17W7 (Kh17N7) steel with various aluminium contents (0 to 1.12%); 1
Fig.3 shows the same functions for the various types of steel.,

The relative degree of the a-=)Y transformation is shown as a

function of tempering time (min) in Fig.4 for Khl7N7 and X17H7 YO
Kh17N7Yu steels at 700 and 650°C for each. The effect of nickel,
aluminium, molybdenum and tungsten is to raise the starting

temperature of the reverse transformation {manganese and copper

somewhat reduce it). The authors therefore suggest that one way

of raising the softening temperature of transition-class

stainless steels is to raise the reverse martensite transformation
temperature by additional alloying (e.g. with molybdenum and

tungsten). The effects found were similar to those reported by <
P,Bastien and A.Sulmont (Ref.2) and recall that in Fe-Ni alloys
(Ref.3,4). The present authors suggest that the a(M)=)Y

card 2/3
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transformation in the steels studied during heating occurs in two
stages: the first is rapid (diffusionless) and the second is slow
(diffusion), This would answer the idea that the martensite type
of reverse transformation canmot occur in steels because, as a rule,
the temperature ranges for this and for diffusion pProcesses such as
carbide separation coincide (Ref,10)., There are 4 frigures,

2 tables and 10 references: 9 Soviet and' 1 non-Soviet,

ASSOCIATION: Institut kachestvennykh staley TsNIIChM
(Quality Steel Institute TsNIIChM)

SUBMITTED: July 19, 1960
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FEL'DGANDLER, E.G., insh.; PRIDANTSEV, M.V,, doktor tekhn.nauk

Effect of heat treatment og transformation in Khl7571I0-type steel.
Stal' 21 no, 1:58-64 Ja '61. (MIRA 15:1)

1, T8entrallnyy nauchno-issledovatel'skiy institut chernoy
metallurgii,
(Steel alloys--Heat treatment)
(Phase rule and equil{brium)
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PRIDANTSEV, M.V., BFLTKOVA, F.T., NAZAROV, YR.G.

Production and investigation of refractories on the Fe-Ni-Cr hasis,

SPRCIAL STEELS AND ALLOYS (SPETSIAL'NYYE STALI I SPRAVY), Collection of

Studies, Tssue 27, 240 pages, published by the State Scientific and Technical
Publishing House for Ferrous and Non-Ferrous Metallurgy, Moscow, USSR, 1962,
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\f§525§2§§2,,ﬁikhaieraeiilyevich; OZERETSKAYA, A.L., red. izd-va;
' ATTOFOVICH, M.K., tekhn. red.

[Effect of impurities in rare earth olements on the propertien
of alloys]Vliianie primesei i redkozemel 'nykh elementov na
svoistva splavov, Moskva, Metallurgizdat, 1962, 206 p.

(MIRA 15:10)
(iare earth metals) (Steel alloys--Testing)
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AUTHORS: Stepanov, V. P., Pridantsev, M. V., Dzugutov, M. Ya.
TITLE: rotra-ociol nonhomogeneity of 767 (EI787) stee!

PERIODICAL: Stal', no. 6, 1962, Sk - 5MT

It is generally accepted that the tendeney to opotty 1iquation
decreases upon raising +he nickel content of the alloy. However, the invoestlgd-
tions of heat resistant alloys with a nickel content --in some cascs as high as
30-hcg - [ 9U69%6 (EI696), U 787 (£1787)] or produced on a nickel Dbasis (9 435
(tT435), IUL3T (EIL37), QUTES (EI765), etc,] showed that these alloys ave not
without %his defect. As spotty liquation was found to be pronounced in the EI787
grade, tests were made covering the character of spotty liquation, its effeoct on
the plastlicity of the steel and the factors which affect the development of this
defect, The stecl fested had the followlng composition (in %): € .2 0.08,

31 < 0.60, Mn 40.60, S <0.010, P 20,020, W £2.0 - 4.0, Cr 13.0 - 16.0,
Ni 33.0 - 37.0, T{ 2.4 - 3.2, AL 0.7 - 1.7, B 0.03. Structural znalyses were
made on longitudinal and transverse templates, cut from ingots and forgings.

TTXT:

It
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Extra-axial nonhomogeneity of ... AOSb/R12T
was found that spotty liquation developed in zonecs of increased plekling tonddeney,
containing an excess compound of eutectic character, arranged in the cast ov
heated and deformed metal in the form of nets around the micrograins. An ircrease
in the ingot weight and a reduction of the crystallization rate promoted the de-
velopment of spotty liquation. In ingots welghing 450 kg the number of spots
covering 1 dm? of the ingot surface amounted to 3, in 2,100-kg ingols to 11,
When pouring 50-kg ingots in two different molds (a conventional, cold cact iron {
mold and a ceramic mold heated to 700°C), at rates of 3 -5 and 25 - 30 minutzcs
respectively, no spotty liquation was found in the first ingot, whercas 1t was
well-developed in the second, The effect of spotty 1iquation on the mechanlical
properties of steel and mainly on its deformabllity was studied on speeimens sub-
jected to tne following heat treatment: heating to l,lBCOC, holding time 2 arurs,
heating to 1,050°C, holding time b hours, heating to 750°C, holding time 15 Lisurs;

- (after each heating cycle air-cooling). In the heat-treated specimens spoily
liquation did not affect the heat resistance of the ingots, but decreansecd their
strengtn and ductility at room temperature, mainly in the transverse cpecimens
(in the latter, the ductility decreased by a factor of 2 - 3). This muot be put

dovwn to the distribution o roperties were

re-

£ the eutectic element. The mechanical pr

Card 2/3
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Extra-axial nonhomogeneity of. ..

tested in transverse specimens
spotty liquation did not affect the strength
Specimens, However, when hezted to 1,1509%,
strength excepted) ang ductility of the steel
temperature, heating and deformation of the me

tion zones, evidently caused by the melting of the eutectic component
spotty liquation direetly, which in the tempern-
effect on the mechanical
vacuum remelting and electric
the crystallization rate of the metal
thus reducing or completely eliminating
There are 3 figures and 1 table,

it is not possible to eliminate
ture zones mentioned has no adverse
steel. Vhen, hoviever, applying electric arc
remelting, moreover semi-continuous casting,
in the mold can be increased considerably,
the formation of spotty liquation,

f 900 - 1,150% .
and plasticity of the EIT87 grade
the mechanical characteristics

detericrated considerably. A
tal resulted in cracks ln the

at temperatures o

CIA-RDP86-00513R001343010018-0
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Up to 1,160%

Until now

properties of the
s
Saag
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PRIDANTSEV, M.V,, prof., doktor tekhn.nauk; LEVINZON, Kh.Sh.; LITVENENKO,
- D.A,; CHIRKIN, V.M,

Heat treatment of low-carbon rolled sheets in conveyer furnaces.,

Biul,tekh.-ekon.inform.Gos.nauch.-issl.inst.nguch.i tekh.inform.

no,11:9-1, '62, (MIRA 15:11)
(Steel, Structural--Heat treatment)
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_AUTHORS: _Pridantsev M.,V,, Doctor of Technical Sciences, Professor, Babakov, .
h.A.,Candidate of Technical Sciences N

TITLE: Stainless steels with reduced nickel content

PERIODICAL: Stal', mo. 11, 1962, 1035 - 1079

- TEXT: High-chrome, low-nickel stainless ferritic steels [ X17 (xn17), X 28 -

(xn28)] are used in some cases to replace high-nickel steel grades, In some

aggressive media this is possible, but on the whole thelr use is limited, because

they are inclined to intercrystalline corrosion; when suddenly cooled from

temperatures above 900°C, they have a tendency to general carrosion and at high
temperatures (during welding, for instance) their grains tend to grow which re-

duces their notch toughness, To eliminate theseé drawbacks of low-nickel steels,
TsNIIChM established new grades, partly of the ferritic-austenitic and partly of

the austenitic type. The aim was To compose alloys with a low nickel contient,

having Jjust the right amount of the i -phase, at which the ductility of the steel . %//
does not decrease during the hot processes and which at the same time increases //
notch toughness, As additional austenite-forming elements manganese and nitrogen

Card 1/6
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Stainless steels with

vere used in the tests. The new f‘erritic~austen1tic gradés have the following
compesition and mechanical characr.er'istics:
Table 2.

/m Metauavecxue caotcrases 3
Cras O I I \\(’:L

|z ][] I e | e | 4 [

OX21H3T (3M1214), o os 0,80 10,80 | 20,520 51 3-3.50,3-9,5 # , 30 20 ’ 2 '
O0X21H5T (3[153) L, 0,60 | 0,50 20,0229 4, .8/ 0.3—0.5 €5 35 25 6 \//
xleﬂsr(suau) 0 09—0 4} 0,80 [o.g0 20,0220 | 4,35 ,35-0,7%s 70 40 20 &
0X2} Ho\dzr(ansf : 0.80 10,80 | 20/0—2270 5.5—6,5/ 0,3—0.5% 70 i 20 6
- Xosty g o it 0.80 [.1,00 | ~ 25—3g 3.5-4.5{ 0.2 45 = 18 £ !

e ~ '
P m:!'w.:;zzimm ROCA® *narsxn’ ¢ 950—1000° ¢ OXXamIeuiew g B02XYXe. 4 U3 paceers s (C—0.02) %, xo we Goaee 0,7%.

legend: 1 - Steel; 2 . Chemical composition, 4. 3 - Mechanical properties.
b [OAh21N3T(EP214)] 5 . [OKhQLNST(VPSB)] 6 - [Lmas1(z1811)
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7 - [oxh21~6M2T<Ep54)]; 8 - (Knagny),
9 - Remarks. 1-the minimum values are

kg nickel per ton of Steel, fThe economy
less stee} is re.

conta even display a higher resistance, fThe
1X18HgT (1Khl8N9T) grade can best pe replaced by the OKh21N5T grade, while, the
1X18Hi12M27 (110'118N12M2T) grade by the OKh21N6M2T grade, However, the new

fer'ritic-ausbenitic grades tend to become brittle, which means that they cannot

> As their grains tend to &row when heated ]
ardening them must be carried oyt gt /
S2 applied to the conventional grades, v

CIA-RDP86-00513R001343010018-0
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Overheating increases the amount of the ferritie phase, upon heating to 850 .

- 10509 a reversed .\ transformation takes place in the new steel grades
TsNIIChM also established a number of new austenitic type grades, in which manga -
nese and nitrogen are useq to replace part of the nickel, as austenite forming

austenitic phase possible, fTne composition of the new austenitic grades and their
mechanical characteristics are given 1in Table 5.
"1 - Steels; o Chemica] composition, g; 3 _ Other elements, 4 _ Mechanical  /

Properties; g5 _ 1Kh18N9T (given for comparison); ¢ _ [Kh17N4A09(E1878)];

7 - (Kn18NsGoAB; g . [Kh22N5A09(EP20)]; 9 - Knl17a614(Ep213)], 10"

- [Kh17N509AB(EP55)]; i1 - [oxhzouaAolo(NN3) ; 12 . [OKhEONSGl?AB(NNjB)];

13 - [xhwcllm(zpele)]; 14 - [10114014143'1'(131711)],-

15 - Remarks. 1. calculating 5(C~0.02 » where C.the carbon content, in %,
but not more than 0.8%; 2. caleulating g tenfold content op
carbon, but not more than 0.8%; idem, but with an upper
threshold of 0.95%; 4. calculating 5(0-0.02), but not more
than 0.6%'

CIA-RDP86-00513R001343010018-0
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Stainless steels with,, .. .
) b gsz 2%?2/000/011 /004 /05
27

Table 5
T R S IS e

\
< Cr , Ni ’ Ma si v e—
T PP Tl
1AT9 (3i4a7g) > ] 1720 dyfunt
il D i ) PR e i
anmg:-)(smo)y 0.05 [ 2320 |45-53 50719 0.5 10.189,25 LU I 3 T
XiThsroi 213 ¥ o5 23 |45 55 Bp=1001 038 [0/95 - |3
X0 ARBBNESITe [ oa | 1618 | oY |4 E-10 0.8 | 0350 } Nees | B0 Bl
oxmggréﬁféﬂgs’(‘ﬂ 0/08 | 17'5 728 | 4.5%s, BE-1551 08 [0 o 0 3|%
X114 H3BL7%, | 0,08 | ja—aoS| 45 | jp_ya 0.6 {0,158 ¢ s |4
XUTIERl) 2 ol | 18207 1asTssl y/STIRE 08 [ 00 Ve | 80 | G0 | B
WIHHST @uiig (S | § 1315 o5 W=135 | <ol | o7id: a5 0
R/ TH [0 13as | 5573 :33:}2 <o | A0S M [ ogs | N
’ <m31 = 43|
Ties 70 30 45
b

.
Gonee 0,350 8 (C~ 0,0
8%- % To me, yo ¢ o2l Ta¢ C— oy,
———— Sepany Minse yra, 3 .
™ Tpescson 03 TR o G S8 % U3 pacvera
= 9.02), 50 ve Ganee 0,

The Strength Properties of

. _ these grades { '
Card 5/5 are better than those of conventj ’
onal v
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Stainless Steels with, ,
chrome-nickel alloys,
adsorption of nitrogen
s%bh(mmmmmslntm
Cerystalline corrosion,
€en and this
tables,

The so0lig-

and manganege atoms,

In this case,

Solution 1g considerably g

The addition of niobiun (which
presence of nitrogen) increases the

decreases its autenite forming effect,

CIA-RDP86-00513R001343010018-0

S/133/62 /000 /011 /00k /ock,
A0Sk /8127

trengthened by the
forms
resistance to inter.
to nitro.
There are 9 flgures and 5
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STEPANOV, V,P,3; FRIDANTSEV, M,V,s IZUGUTOY, MoYo.

Extra-axial heterogensity in E1787 stesl, Stal' 22 no.63544-547

Je 162, (
MIRA 1627
(Stesl--Mstallography) )

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010018-0"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86 00513R001343010018 0

‘Rﬂlﬂmm.l., dcktor tekhn, nauk, prof

-5 BABAKOV, A.A., kend.bekhn.

Sta
lOB;nll‘el"' g;.eel with a lowsr nickel content, Stal' 22 10,11:1035-
(Steel, Stainless-Analyais) (Hickel--Analysia) (MIRA 15:11)
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PRIDANTSEV, M.V., doktor tekhn,nauk, prof.; LEVIN, F.L., inzh,

Highly'resistant nomagheitic s
teel., Metall .
obr. met. no.1:41-44 Jd 163, oved (iimtinfé-z)

1. TSentral'n -
metallyrgii, Yy nauchno-issledovatel'skiy institut chernoy

(Steel, Stainles s—Testing)
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“ELECTROSLAG MELTING OF 8787 ALLOY (USSR)

R E?nv' g’d_an;sé'v,“M; V, R e Sokolov (Deceased), ard A, I._Kcndrat‘yev.‘ o S
" Avtomaticheskaya svarka, no, 3, Mar 1963, 7-12, - ' o
PRI ST - . §/125/83/000/003/002/012

.’ The Institute of Metallurgy imeni A, A. Baykov, in cooperation with the Cen-

© " tral Scientific Research Institute of Ferrous Metallurgy imeni I, P, Bardin

i .and the "Elektrostal'! Plant, has investigated the effect of electroslag melting =~
- on the mecha_niCal‘_‘Rroperties',' particularly forgeability, of 31787 heat-re-

. . sistant Fe-Ni-base 'éﬁl;y. The 1000 to 1250-kg consumable electrodes made =
|+ of conventionally arc-melted steel were remelted under AH-6 flux [65% CaF,, :
.* '35% Al03] into 910 to 1275-kg ingots, The-electroslag-meltéd-glloy contained B
. 0.08% C, 0.50% Si, 0.33% Mn, 2.93% W, 14.05% Cr, 34.4% Ni, 2.66% Ti, B
-1,24% Al, 0.010% B, Except for an average loss of 18% Al and 13% Ti, elec-

. troslag melting had no significant effect on the content:of the alloying elements,

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343010018-0"
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L However, it lowered O content to 0 .0041% and nonmetallic inclusions to 0.001%,
<+ compared with 0.0080% and 0.005% in the conventionally melted alloy; the H
- content and the composition of the nonmetallic inclusions remained practically -
' “unchanged., The tensile strength at 860 to 1200°C of the electroslag-melted
- alloy in ag-cast or forged condition was almost the same as that of the con--
_ventionally melted alloy; at lower temperatures electroslag-remelted metal -
- was somewhat stronger. Elongation of the ag-cast electroslag metal at all
. temperatures up to 1200°C was double that of the conventional metal; at 800
- 10 1200°C. the forged electroslag metal had a Ntod0% greéater elongation than -
' _the conventional metal, As-cast-electroslag metal in the 800-1000°C range
“had a reduction of area 10 to 15% higher than that of the conventional metal;
- the reduction of area of forged electroslag metal Wafhfouti-times ag high-as
. -that of conventional metal at 800°C and 10 to 15% higher at 800 to 1100°C,
. At temperatures over 1100°C, both elongation and reduction of area dropped
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' _;'sharply,,‘ regardless of condition and meltin .
. tion of loW-m'elting boron eutectic at the grain boundaries, The notch tough- *
- ‘ness of the as-cast electroslag metal wdg 50 to 60%, and of the forged metal

B 15 t0 25%, higher than that of e {1: I torsfon tests, the
) ' te 207C. range withstood 2 to ’
‘tonventional metal, In upsetting at ggo 1612005 ¢

 ventional meta] for the same reduction
| - of melting, required 20 to 309 more.pressure than ag- :
- reduction, The maximum one-stroke reductior (press or hammer) was 40%
for ag-cast electroslag meta] and 25 to 30% for conventional metal; fopr forged
8 electroslag metal, it was 15 to 20% higher than for as-cast metal, ' The better
. ‘fozfgeability of the electroslag'metal ie attributed to a lower content of nonx niay
. metalli_c'inclusipns: and a better macrostructure of the ingots,. - [MS)

(3
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PRIDANTSEV, M.V.; NAZAROV, Ye,G.

i e s St £

ey

Effect 6} cold, plastic deformation on the properties of the

KhN35VTIU alloy. Metalloved, i term. obr. met. no.l1:52-
53 N '63. (MIRA 16:11)

1. TSentral'nyy nauchno-issledovatel'skly institut chernoy
metallurgii.
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NAZAROV, Ye.G.; PRIDAHTSEV M V

Ceme /
1lideY~phase into
Transformation characteristicq of the intermeta
the aclcular{ —ghase in the KhN3sVTIU alloy. Sbor. trud(xﬁﬂllggMz)
no.35:24-30
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PRIDANTSEV, M.V.,

safety factor and
of boiler pipes.

choice of
Teploenerge

L
1. TSentral'nyy nauchno-issledovatel

netalluggii. (Boilers) (Steampipes)
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KONDRAT'YEV, A. I.

i1ty
jogical plastic
jectric slag refining on tﬁ:tz;fhzzar% 16 n0.3:7-12
Eg‘fictnof;it::k?al-chrmm bage alloye. " (MIRA 16:4)
of iron-

M 163 . (Lo
3 A. A, Baykova
1, Institut metallurgll m:gedovatel's‘dy institu

2. TSentral‘?iy ngziggz;fexondrat'yev).
metsllurgii \for

PRIDANTSEV, M. V.3 sokoLo¥, I. a.[deceased]s
’ .

T Pridantaev) .
t chernoy

Electrome tallurgy)
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;(Dr. of technical 'aciencés, Professor) Nazarov, Yo, (a )

4
H

puTHORs__Pridantsev M. ,
g(Enzihe‘Eﬁ?, TTROVE, Be Lo (Candidate of technical ‘sciences)
Fe-Ni-Cr-Ti alloy E1787 ,% ;_

CTITLE: Stractural transformetiong in
o 4% 2 v

A3 ek -
Stel', no. 5, 1963, 1053‘5458 o . :
- Fo, Ni, Cr,- T, Al,'-élloy Ei787, heat tre
-aolution, plastic defomation o

- SOURCE:
TOPIC TAGS: atment, tempering, soskinug,
‘hardening, solid - '

| R .
, {ABSTRAGT: The heat regiating alloy E1787 with & chemicel composition of up to ‘_
- '0,08% C; uwp to 0.F% 81, up To 0,62 Mn; 12-26% CTy 33373 M, 2-4% W, 2,432 T, |
o ;,0.7—1.5% Il end up to 0,03% B, wes gtudied ab TgNIIChM, Experiments included heat l
' ltreating and tempering in air and water at temperatures up to 1180C and.soeking ;
%times'np to 2000 hours. 1t is concluded that the process of hardening consists of
.'chree phases, - 1). The transformation at 500-650C characterized by the increase in
£ gelectrice._l resistance of alloy. 2} The development of aging processes at 650-~900C;
this ‘phase represents & golid solution of Ni, Fe, and A1l with the compound NigTi,
'3) The formation of & stable lameller or acicular phase of the type (Ni,?e)B(Ti,Al) D
‘at 900-950C. The formation of this phase at 850-800C is possible only aftet 8 longvé

- 'Curd‘ 1/;1 Q . S —

——— .._.-...,.._.....,_-_._..__.,___.—..,.——..__ . -
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soaking, but at 950C it seperates immediately from the solid solution, The trans-
iformation of structure from the second to the third phase is due to the tendency of |
the metastable phase t0.pass into a more stable ons, The plastic deformation of '
the alloy and a higher titenium content accelerates the building of the third phasa.!

7 | “iOrig. art. has: 13 figurec end 2 tebles, 5
© ASSOCIATION: none. | P |
SUBMITTED: 00 - F | DATE ACQ: 10Jumé3  ENCLi 02 |
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AUTHOR: Stepanov, ¥, P.; Pridantsev, M.V.; Topilin, V. V.3 Dzugutov, M. Ya.

TITLE: Effectof inertial stirring of metal during crystallization on development of
spotty liquation and ingot structure

SOURCE: USSR. Komissiya po fiziko-khimicheskim osnovam proizvodstva stall.
Fizikokhimicheskiye osnovy* metallurgicheskikh protsessov (Physico—chemical basis of
metallurgical processes); sbornik statey. Moscow, Metallurgizdat, 1964, 334-345

TOPIC TAGS: foundry technicue, casting technique, heat resistant alloy, mold charge
stirring, ingot structure, spotty liquation, mold rotation, gnertial stirring

ABSTRACT: Ingots of heat resistant alloys {Cr-Ni cT Fe-Cr-Ni base wita Ti, AL, Bor
other elements), weighing 50, 1000 and 2100 kg were cast with the mold charge stirred
inertially while the metal crystallized. The shapes of the ingots were rourd and cylin-
drical, round with tapers of 8 or 15°%, octahedral and triconical, respec iv oly. Stirring
was in the form of retrorotary motion of the suspended charged mold, de Latter's ~
return travel being 60 to 80° for the heavier ingots and 160 to 180° for .he 50 kg pieces.
Stirring periods ranged from 20 to 90 min. for the former and 5 to 39 min. for the
latter, at frequencies of 8 to 25 agitations per minute. Stirring reduced or eliminated
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spotty liquation and produced a uniform, fine-grained cast structure in the stirring zone.
Two cast structure zones with a liquation ring in between occur in an ingot where
available facilities do not allow the stirring of the metal immediately after or during the
charging of a mold. "N. A. Shiryayev, N. D. Orekhov, G. L Bury*lichev and L., F.
Cherny*sheva also took part in the work." Orig. art. has: 6 illustrations.

ASSOCIATION: Komissiya po fiziko-lchimicheskim osnovam proizvodstva stali
(Committee on the Physico-Chemical Basis of Steel Production)

] SUBMITTED: 180ct63 DATE ACQ: 16Apré64 ENCL: 00
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" ! §5.5-6.5 ka). The slow. bulld-up rate Is the decisive factor in obtalning ingots
with satisfactory macrostructure. ‘'Ye. V. Voynovskiy, N. P. Druzhinina, N. K.
* Kernich, M. |. Pichugina, L. F. Chernyksheva and A. F. Raskova aiso participated
in thls study". Orig. art. has: 6 Illustrations and | table.

L ASSOCIATION: none
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‘1. AUTHGR3 Steponov, V. P. (Moocow); Pridantsev, M. V. {Moscow); Kernich, N. Ko
3 (MOGCW) e e v s o ez

TITIE: On the extra-axisl liquation inhanogeneity in chrome-nickel alloy ingots
SOURCE: AN B3R. Izve. Metallurgiye 1 gornoye delo, no« 2, 1964, 110-116

TOPIC TAGS: chrome nickel alloy, alloy ingot, ingot structure, structure ic-

: hanogenelity, Kh2ou80 alloy, segregation inhamogeneity, KhNTTIYuR, KhNT7TIYu

ABSTRACT: This paper presents resulte of & study of the effect of same alloying
elements on the formation of off~center segregation inhomogeneity in ‘chramium-
nickel and ircon-chrauium-nickel base alloys, ss well as the chemical canpogition
and microstructure of the segregation zones. The suthors ctudied the effects of
boron in Kh20N60 alloy in vhich off-center segregation does pot arise under any
condition; the effects of titonium end aluminum, oeparately and jointly, in both
Kh20NS0 and on KhN3SVIYu 8lloys; the effects of niobium and carbon in KLNTTTYuR
alloy. The results:are presented in o table, vith phobamicrographs of the nicro-
structure of the segregatica zome in the KhNTTTYuR end ‘KhNTTTIu alloys. The
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authors drew the following conclusions: 1) the tendencies of steels and alloys
to form off-center segregation inhamogeneity in {ngots e determined by their
chemical canposition, 2) a smaller segregation inhanogeneity in ingots con be
obtained by decreasing the content or totally eliminating certein elecments such
as titenium, aluminum, and boron fram the alloy and by introducing new elcments
that may bind the segregation elements into compounds e%t an early crystallization
stage, 3>) in chranium-nickel base alloys containing titenilum and slumimam, & de-
crease in the segregation inhamogeneity can be obtalned by sdding a spacific
amount of nicbiwm. Orig. art. has: 5 figures and 3 tables.

ASSOCIATICN: none
SURMITIED: 29pc63 - ENCL: 00 ~ 8UB CODE: MM
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AUTHORS: Pridantsev, M, V. (Doctor of technical sciences Professor); Estulin,
G. V. (Doctor of technical sciences, Professor) (Deceasedsg Zimina, L. N. (Can~
didate of technical sciences)

TITLE: Influensce of molybdenum and tungsten on the properties of heat-resistant -
nickel alloys

SOURCE: Stal', no. L, 196k, 349-353
TOPIC TAGS: nickel alloy, heat-resistant alloy, molybdenum, tungsten, alloy

hardness, softening temperature, alloy KhN77TYu, alloy Kh65TYu, alloy KINGIVMIYu,
ultimate stress

ABSTRACT: Nickel-based alloys with 20-21X of chromium, 2.4-2.7% of titanium,
and O.7<l.l of aluminum were investigated for the influence exerted on them by
molybdenum and tungsten, One group of samples was alloyed with 5% of molybdenum
- and with various amounts of tungstem (up to 22%), the other was alloyed with &%
of tungsten and with various amounts of molybdenum (up to 15%). All alloys with
Mo + W content of 15-20% were satisfactory for hot working (forging end rolling),
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but with the further increase of Mo and W their nalleability decreased and their
hardness increased. Addition'of Mo to alloy KnN77TYu with L% of W moved the

maxcunum hardness point toward higher -atures 0 to 850C). Analogous

alloys containing 1,.8% Mo reached their maximun hardness ab 900C when carrying
19% of W. All samples were quenched at 1250C to’'inc in size in the
plasticity

solid solutions. Addition of eith
of alloy Kn6sTfu and lengthened its tim as 1

of the Enclosures. Alloy KhNGTVIEYu (developed by the authors) ie ) and |

extremely heat resistant. Tt contains (aside from 0.01% of boron and cerium) the

following elements (in %)

ey

o e o s Ay T ey —— DLtk o et e 0 i = e T

i ¢, . 8 Mn . 8 P . N~
<008 . <06 <0,5 <001 <0015 <401
e . . . . .
? . N ' v [ A St
17,0-20,0 ~4,0-5,9 4,050 2,2-2.8 1,018
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Quenching in a 107 solution of sodiun chlorid

h e produces a single-phas
_ i: this solid solution. The changes which appear in it aftax*gis hour: ::z‘:gu‘
: : various temperatures are shown in Table 1, and its rupture . stresses at nrnfd\u
- bemperatures can be seen in Table 2 of the Enclosures, This alloy (with a total !
i :::::n:soin BEg.ogtof Mo and W) may be used .1in parts to be worked wnder high

s e

of its plasticity it

resist extreme concentration of stresses in " 4 has
it photographs, au i tanes® grooves and notches, Orig, art. hass
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| AUTHOR: Pridantsev, M. V.; Stepanov, V, P.; Tal'yantsev, V. S.; Topilin, V.V,

Voynovskiy, Ye: ¥
TITILLE: Effect of electrical operating conditions of vacuum arc remelting on extra-
. axia! liquation in heat-resistant alloys

SOURCE: AN SSSR. Izvestiya. Metallurgiya i gornoye delo, no. 6, 1964, 81-85!
b i
TOPIC TAGS: extra axial liquation, vacuvm arc rpelting, aest resistant alloy,
operating condition KhN35VTYu alloy, KnHTTIYuR auoy % ] /%

% ;
ABSTRACT: By vacuum arc melting KhN"SVTYu{and KhN '?7TYuR{alloys under i
optirnum electrieal conditions it was possible to obtain 800 kg, 380 mm dlameuer,
ingots free of extra-axial liquation nonuniformities. This was achieved in A
TSEP-3598B and VD-2 type vacuum arc furnaces at melting rates of 3.5 and 3.3
kg/rain (I = 5.2 ka, V = 26- 28v). The electrical rating of the arc and the result-
' ant rate of melting, and of crystallization, are the determinante of extra-axial
| liquation in the ingots. Increaging the power of the arc and the rate of melting
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‘| above a value determined for each alloy caused formation of extra-axial liquation!f
:ifihi}e;’melﬁﬁgr'&%i&&ﬁtﬁlﬁﬁ:ﬁ&‘iﬁ&‘ led to ﬁﬁ&&ﬁg?ﬁﬁé%ﬁ%;:if?&%gﬁ}.:%gfghe‘sgf,Yseﬂnize{i s
walls and formation of coarse involutions. The structure and form of the extra- |
axial liguations in ingots formed under unfavorable meiting conditions were simi-} ‘
lar to liquation in large ingots obtained by conventional methods. When a sole-
noid was used with direct current in vacuum arc melting of the KhN35VTYu auoy,
strongly developed liquation nonuniformity of a peculiar form  appeared, even
under those conditions which, without the solencid, formed metal free of the ex-
| tra-axial liquation. This liquation wag caused by the circulation of the liquid
i metalb th under the-effect of the magnetic field of the solenocid and separation of | |
the hqu and solid phases during crystallization. Use of 2 golenoid with alter- \
| nating current had little effect on the degree of extra axial liquation develcped.
" "A. Ya. Leyvzerova, N. K. Kernich, T. 8. Rozanova, L, F. Cherny*cheva,
. M. L. Pichugina, T, I, Pentyak took part in conducting the experiments. " Orig.
Q art. has: 2 figures and 1 table.

| ASSOCIATION: Moskva-Elektrostal' (Electric Steel)
. SUBMITTED: 27Dec63 ENCL: 00 SUB CODE: GCI MM
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steels

: VSOURCE:" Metallovedeniye i termicheskaya obrabotka metallov, no. 12, 1965, 10-14

\ %Y 57
TOPIC TAGS: manganese containing steel » stainless steel, magnetic permeability,
nitrogen, ferrite :

. 1
ABSTRACT: The ayfhors present the results of an investigation of the steels Khl8N4,
Kh15N4 and Kh8N9\ containing 8-16% Mn) as well as of steels additionally alloyed .

Card 1/2 UDC: 620.17:669.14.018.5

with nitrogen.qPresence of the ferromagnetic component was detexmined by the dif-
ferential metﬁd according to the degree of wagnetic saturation. The measurements
were performed in a magnetic field with an intensity of 200 e. The figures o;}zmagnetic
saturation were recalculated in terms of magnetic permeability. Findings: Mn’

creases the yield.point of austenitic steels. For :w&- hase austenite-ferrite steels | —
containing 4% ii}lﬁhe effect of Mn depends on the Cr” zntent: a) in steels contain-

ing 187 Cr the amount of austenitic phase increases as the Mn content increases to
14%, but the ferritic component camnot be completely eliminated on alloying with Mn; |
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b) in steels containing 15% Cr the formation of austenitic structure requires 147% Mn.
In order (o obtain an austenitic structure in stainless gteels containing 18% Cr and
4% Ni, it is mecessary to add nitrogen in addition to Mn, Nitrogeo {s added as &n
alloy element to stainless steels, because it expands the a-region and strengthens
_austenite without vitiating corrosion resistance. The solubility of nitrogen in
sustenite increases with increasing content of Mn. Mn acts as an austenite-forming
element which contributes to reducing the amount of the a-phase in two-phase steels
of the KhlBN4 type. The effect of Mn is particularly marked in the presence of high
hardening temperatures. For example, in specimens quen ed from 1250°C increasing the
Mn content fxom 10 to 147 reduces magnetic permeabilit .5 times for steels with 18%
Cr and 2 times for steels with 15% Cr. This must ve taken into account when develop-
ing low-me:metic Cr-Ni-Mn steels requiring high hardening temperatures. Orig. arte i
has: 2 tables, 3 figures.

SUB CODE: 11, 13, 20/ SUBM DATE: pone/ ORIG REF: 003/ OTR REF: 001
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Effect of manganese on the structure ard properties oftnon—
magnetic stainless steel, Metallovec, 1 term. ohr.(ﬁ%u.\ 18112)
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SOURCE CODE: UR10129I66/000/002

AUTHOR! Bannykh, 0. As} govalenko, 0. -3 pridantsey; M. V.

_ORG: Institute of Metallurgy im. A. A, Bayko (Institut metallurgii)

Ve
TITLE: strengthening of chron'\ium-manganese—molybdenum steel by cold plastic deformar
tion (( ’ /‘{ v

SOURCE: Metallovedeniye { termicheskays obrabotka metallov, no- 2, 1966, 25-29

TOPIC TAGS: steel, chromium gteel, manganese containing steel, molybdenum containing i
steel, gteel stt_rengthening, thermomechanlcal treatment, strengthening treatment, low
temperature treatment, steel treatment steel property

ABSTRACT: The effect of cold warkin'g on gtrengthening 28Kh10G8HA steel

has been 4nvestigated. ats contalning 0.26—0.35%C; 0.

| 6.8—9.4% Mn, 10.1-10.3 . were preforged {nto 22 x 22 mm

~to 1100C, rolled to 3 £ 4—0.2 M, and water quenched. Then
specimens were austenitized at 80 00C and water quenched and all the speclimens
were cold rolled with reductions up to 45%. It was 1d rolling jncreased
the hardness and strength of all steels proportiot The strength of
gpecimens which received additional heat treatmem! after hot rolling was
lower than that of specimens which were cold rolled directly after hot rolling.
cold rolling with a reduction of 25—30% and tempering at 500C, the latter had 8 uansﬂe;
Card 1/2 : 669.15——1910:669.26'71;'28:539._}29_7 ‘11"
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strength of 189—215 kg/mm?, a yield strength of 136—159 kg/mm?, an elongation of
15—21% and a notch toughness of 7.0—7.9 mkg/cm?. Corresponding figures for the o
former were 182—186 kg/mm?, 148-—153 kg/mm?, 9——22% and 2.7—7.6 mkg/cm respectively O
Increasing the reduction to 40% brought about a further increase of tensile strength I
and, especially, of yield stremgth in specimens cold rolled directly after hot rolling :
The strengthening-effect of cold rolling is preserved, at least partially, at tempera-]
tures up to 550C. At 450C the tensile strength was 155—160 and at 550C about

150 kg/mmz. Tempering temperatures of 200C to 500C have almost no effect on notch
toughness. However, heat treatment prior to cold rolling has an adverse effect on
notch toughness, which in specimens tempered at 200C for instance, drops to 1.9 kgm/cofl
The strengthening effect of cold deformation is due to the formation of martensite of

deformation and to strain hardening of austenite. Orig. art. has: 4 figures and i
4 tables. l% [ND] B

SUB CODE: - 11/ SUBM DATE: none/ ORIG REF: 002/ ATD PRESS: #7279
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TITLE: Stainless steel. Class 40, No. 1839MWT.

SOURCE: Izobret prom obraz tov zn, no. 1k, 1966, 82

TOPIC TAGS: stainless steel, chromium titanium steel, molybdenum conteining steel,
mnitrogen containing steel, titenium containing steel
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ABSTRACT: This Author Certificate introduces a stainless steel containing

. chromium, molybdenum, and nitrogen. In order t6 improve weldability, the steel has
the following composition: 0.08% C, up to 0.8% Mr, up to 0.8% Si, 15—18% Cr,
0.2—0.6% Mo, 0.04—0.15 N, 0.h—1.2% Ti, up to 0.035 S, and up to 0.030 P. (ww]
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